Expression of the androgen-dependent MMTV-specific orf gene in Shionogi 115 mouse mammary tumor cells.
The Shionogi 115 (S115) mouse mammary tumor cells express the MMTV-specific 1.7 kb mRNA (orf) at a high level in the presence of androgens. In lymphoid cells the orf-gene encodes a superantigen which has an important role in establishing self-tolerance but in mammary and breast cancer cells the function of the orf gene is unclear. In the present work we studied the expression of the S115 mammary tumor cell orf sequence and its role in the androgen regulated growth of S115 cells. The cloning and sequencing of the cDNA specific for the 1.7 kb mRNA from the S115 mouse mammary tumor cells revealed a 990 bp DNA sequence with a 99.8% homology to the Mtv-17 proviral strain. There was a difference of only one amino acid (isoleu-tyr) in the coding region. A peptide was synthesized according to the hypervariable C-terminal part of the predicted protein and used to raise a rabbit antiserum. The anti-S115-orf antiserum immunoprecipitated an approximately 45 kDa protein from the metabolically labeled S115 cell lysates. In order to analyze the putative functions of the protein, the orf-sequence was linked to MoMLV-LTR and to the human ss-actin promoter in the mammalian expression vectors pLTRpoly and pHssAPr-1-neo, respectively, and transfected into NIH3T3 and S115 cells. NIH3T3 transfectants expressing orf mRNA did not show a transformed phenotype in vitro. The S115 orf transfectants proliferated somewhat more slowly than the vector transfected control cells in cell culture, both in the presence or absence of androgen, but there was no obvious change in the phenotype of S115 cells or in expression of the fibroblast growth factor 8 (FGF-8). This factor is activated by Mtv-6 integration and mediates androgen effects in these cells. Unexpectedly, however, the formation of tumors by S115 orf cells in nude mice was considerably prolonged and tumor growth retarded when compared with vector transfected control or parent S115 cells. The results suggest that MMTV-orf can be functional in breast cancer cells but the mechanism of the growth repressive effect in mammary tumor remains to be analyzed.